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MORTALITY OF HATCHERY BROOK TROUT ATTRIBUTED TO 
VORTICELLA GLOBULARIS 


by 
Paul Graf 
Assistant Hatchery Manager, Hill's Lake Hatchery 


Abstract 


An increase in mortality of fingerling brook trout 
was encountered at Hill's Lake Hatchery during the 
early summer of 1958. Examination of these fish 
disclosed an unusually high incidence of Vorticella 
globularis. Treatment of the fish to control this 
organism resulted in the recovery of the fish. 


Introduction 


Routine examinations of fish losses at Hill's Lake 
Hatchery are continually made to facilitate control of pathological 
organisms. The protozoan Vorticella sp. was frequently observed, 
but according to available literature, was not considered to be 
harmful. On several occasions large numbers of Vorticella were 
found on brook trout and these instances were accompanied by high 
mortality. 


They were first discovered in the early summer of 1958. 
These organisms were seen attached to the fins, gills and body 
of brook trout. Only fingerlings and poor quality yearlings heavily 


infested with Vorticella displayed symptoms, and no known pathogens 
were found. 


A pathologist, Dr. A. Dechtiarenko, from Maple, visited 
the hatchery in November, 1960, and confirmed the identification of 
the organism as the protozoan Vorticella globularis. 


Treatment which removed the organisms also brought about 
the recovery of the fish. 


Description of Vorticella 


Vorticella is a bell-shaped organism with a relatively 
long contractile stalk (Fig. 1). The open end of the bell has a 
thickened edge (peristome) with a fringe of cilia, characteristic of 
the Class Ciliata to which Vorticella belongs. The only readily 
seen internal structures are the crescent-shaped macronucleus and 
food vacuoles. 
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Vorticella is an ecto-commensal normally found attached 
to algae, but also to Cyclops and other Crustacea. This is the 
first record of this occurrence on fish. The protozoan feeds on 
bacteria carried to the mouth by water currents caused by ciliary 
action. 


It is not known precisely how mortality is caused by 
Vorticella. However, it is possible that their presence in large 
numbers on the gill filaments in some way interferes with gas 
exchange. 


Symptoms 


Pathological conditions occurred only in fingerlings and 
small yearling brook trout. Several symptoms were apparent. The 
fish had a tendency to rub themselves against the side and bottom 
of the hatchery trough. They also were seen breaking the surface 
of the water with their dorsal fins. The skin turned cloudy and 
appeared slightly lighter in colour than in healthy fish. 


The only positive way of diagnosis is by microscopic 
examination. 


Treatment 


After Vorticella were observed on the fish, the problem 
of control was undertaken. Since the protozoan was not a known 
fish pathogen, no methods of control were prescribed in the 
literature. 


I experimented with formaldehyde, lysal dip, acetic acid 
dip, and Pyridyl mercuric acetate (P.M.A.). All treatments were 
tried on selected srcups of infected fish and showed varying 
degrees of success. Formaldehyde showed the best results. 


1. Formaldehyde 1 : 4,000 for one hour. 
2. P.M.A. 1 : 200,000 for one hour. 


I recommend that Formaldehyde should not be used for 
treatment if swelling of the gill filaments is observed. 


Conclusions 


From observations made at Hill's Lake Hatchery, it appears 
that Vorticella may become a pathogen in young brook trout. The 
damage caused by these organisms is relatively minor and mortality 
can be limited by prompt diagnosis and treatment. It appears that 
contrary to current literature, Vorticella plobularis can be harmful 
to fish. 
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THE FRENCH RIVER CREEL CENSUS 1963 
WITH A SUMMARY OF THE YEARS 1961-1963 


by 
R. Espaniel, J. Sheppard and D. I. Gillespie 


Abstract 


A creel census on the French River was carried out 

for the third consecutive year in 1963. Smallmouth 
bass predominated the catch closely followed by walleye. 
Pike and perch comprised less than 15 per cent of 

the catch. During the 127 day census period 1775 
anglers caught 8331 fish. The season's fishing success 
was 91.4 fish per 100 rod-hours and theaverage harvest 
per fisherman for the season was 4.7 fish. Results of 
the 1°63 census and those of 1961 and 1962 are compared. 


Introduction 


A creel census has been carried out on the French River 
since the summer of 1961. Basically, the data collected have been 
comparable in content, fish caught by species, number of anglers and 
total fishing effort, but each year there has been a consideration 
of particular aspects of the fishery. In 1961, the initial year of 
the census, we considered a description of the waters, a comparison 
of the quality of angling in the French with other waters in the 
Sudbury District, and a description of the quality of fishing in 
two lakes adjacent to the river (Sheppard, 1962). In 1962 with 
more detailed data available, a comparison of guided and unguided 
resident and non-resident fishermen was made, the description of 
the quality of fishing in adjacent lakes was expanded, the data 
were considered to evaluate competition between anglers in the same 
boat and walleye year class strength was commented upon (Espaniel, 
1963). 


This year, 1963, the information has been collected to 
allow an analysis of the utilization of the fish caught viz. fish 
caught, fish eaten and fish kept. We have also brought together the 
data of all three years as a final comparison of the fishery. 


Methods Used 


The methods used in collecting the data were the same as 
those described by Sheppard (op. cit.) and used by Espaniel (op. cit.) 
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1963 Data 


Records were kept on the four main species of fish caught 
in the French River -- walleye (Stizostedion vitreum) smallmouth 
bass (Micropterus dolomieui) northern pike (Esox lucius) and yellow 
perch (Perca flavescens). The latter species plays a relatively 
insignificant role in the catch of this census. The walleye made 
up 42.6 per cent of the catch (3545 fish), the bass 44.7 per cent 
(3722 fish), the pike 12.1 per cent (1006 fish) and the perch .7 
per cent (58 fish). Fewer walleye were taken in 1963 compared to 
the other years, more bass and fewer pike. 


The four species totalled 8331 fish during the 127 day 
census period. These fish were caught by 1775 anglers who 
averaged 5.1 hours fishing or a total of 9113 angling hours. The 
season's fishing success was 91.4 fish per hundred rod-hours and 
the average harvest per fisherman for the season was 4.7 fish. Dur- 
ing a period of apparent increased availability of bass (in early 
August) the catch per unit effort rose to 127.7 fish per 100 
rod-hours. The season's low was recorded in early October (54.6 
fish per hundred rod-hovrs). 


Records were kept on the utilization of the catch. 
Table 1 provides a temporal consideration of this information. 
The data beside the heading "caught" go without need of explana- 
tion. The “eaten” data represent fish eaten as shore lunches and 
the "kept" data represent fish taken back to the lodge to be eaten 
or packed for shipment to the angler'’s home. 


Table 11 provides the season totals expressed as percent- 
ages. Forty-two per cent of all the fish caught were consumed, 
providing a C.U.E. of 38.4 fish, considered suitable for consump- 
tion, per hundred rod-hours. While walleye and bass were relatively 
comparable in total numbers caught, the consumption of the former 
was almost double the consumption of the latter. The pike consumed 
were generally of trophy size compared to those released and 
angling for this species was primarily for the sport involved in 
landing the fish. 


A temporal consideration of the angling success and 
effort is presented in Table 111. The catch success increases from 
the late spring to a peak in mid-summer then tails off to a low in 
early fall. In 1962, although the catch success was generally higher 
throughout the season, a similar trend is to be noted, but the 
peak period is about two weeks ahead of the 1963 peak. 
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A Comparison of the Data Collected in 1961, 1962, 1963 


The duration of the census period has varied somewhat 
during the three years that we have worked on the French River. 
In 1961 the work was carried out between July 17 and October 2 
for 52 census days, between May 12 and October 6 for 144 census 
days in 1962, and between June 3 and October 13 for 127 census 
days in 1963. During these three years there has been a decline in 
the C.U.E. from the high of 122.6 in 1961 to the low of 91.4 in 
1963. Likewise there has been a decline in the angler take from 
5.7 fish in 1961 to 4.7 in 1963. Table IV provides that three 
year comparison of catch, effort, C.U.E. and catch per angler. 


It is interesting to compare the species composition of 
the creels for the three year period, Tables V and Va have been 
constructed to provide this information in number and per cent 
form. During the first two years the per cent composition of 
walleye and bass in the creel remained relatively constant at about 
47 and 37 per cent, respectively. In 1963, however, it appears 
that there was a considerable drop in the walleye portion of the 
creel and a correspondingly large increase in the bass creel. 


However, if from the 1962 and 1963 data, comparable periods 
June 1 to September 30 are examined it will be seen that the change 
is due primarily to a drop in the walleye harvest. Tables VI and 
VIa have been constructed to show this. The angling pressures and 
efforts for these two intervals are remarkably similar. Only 22 
more anglers were interviewed in 1°62 and only 56 more hours of 
effort reported. If only walleye and bass are considered as the 
years' catch, it will be seen that in 1962 the harvest was 52.8 
per cent walleye and 47.2 per cent bass while in 1963 the percentage 
harvest is reversed (47.2% walleye and 52.8% bass). If it is 
assumed that equal time is spent angling for walleye and for bass 
then from Table Via it will be seen that the C.U.E. for bass has 
remained relatively constant while the walleye C.U.E. has dropped 
about 20 per cent, 


Summary 


b he The French River creel census was carried out for the 
third consecutive year in 1963. 


2. Bass predominated the catch in 1963 closely followed by 
walleye. Pike and perch made up less than 15 per cent of the 
catch, 


3s The 1963 angling success was 91.4 fish per hundred 
rod-hours and the average harvest was 4.7 fish per angler. 
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4. Records were kept on the use made of the fish caught, 

42 per cent of the fish caught were consumed (the balance 58 per 
cent were returned to the water.) That portion of the catch 

which was kept, provided a C,U.E. of 38.4 fish per hundred rod-hours, 


a Angler preference was apparent in the eaten and kept data. 
About twice as many walleye were eaten or kept for later consumption 
than were bass. 


6. A seasonal trend in the C.U.E. for 1963 was seen to be 
similar to that of 1962 with the peak availability about two weeks 
ahead of 1962, 


Ta During the three years that the French River creel 
census has been in effect the census period has varied in time 
from July 17 to October 2 to May 12 to October 6 and in length 
from 52 days to 144 days. 


8. The C.U.E. for the three years has been 1961 --- 122.6 
fish per hundred rod-hours, 1962 --- 105.4 fish per hundred rod- 
hours and 1963 --- 91.4 fish per hundred rod-hours. Similarly 
the catch per angler has shown a downward trend of 5.7 to 5.4 to 
4.7 fish per angler. 


oy When comparable census periods of June 1 to September 
30 for 1962, and 1963 are used the per cent composition of the 
two major species walleye and bass are seen in a better light. 
Tables V and Va suggest that the walleye catch has dropped while 
the bass catch has increased. This is only half so -- Tables VI 
and VIa indicate that the former species has declined but the 
latter has remained relatively constant. 


Discussion 


Since 1960 the creel census has been one of this 
District's most important tools of inventory and public relations. 
About thirty different waters have been assessed qualitatively in 
the four years of this program. ‘The results of these projects 
have served to set standards of quality for fishing in this 
District and have enabled us to answer some of the questions 
raised by interested sportsmen. 


While answering some of the sportsmen’s questions this 
work has created problems we have yet to solve. One of the 
questions we ask ourselves is when should we terminate the census 
for a given water? -- after two years? three years? five? 

-- never? Another is what sort of information should we collect 
and how deep should we go in analysing the data collected? The 
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question raised by some is: Why bother collecting information if 
you cannot dco anything to alter the conditions that Nature has 
created and man, inadvertently, unconsciously, or recklessly has 
altered? Censuses have been termed the statisticians delight and 
the sorrow of practical men. 


We have tried to maintain an affirmative attitude in 
our census work in the hopes that the information we have collected 
may ultimately serve to provide the means for assuring the "best 
possible for the most." However with an increase in projects 
throughout the District, it has become necessary to alter our 
program from time to time based on the existing pressures and needs. 
With all this in mind we have decided to terminate the French River 
creel census in 1963 with the hopes that in the near future we will 
again be able to sample the anclers' catch. 


The French River work has provided us with many interest- 
ing facts and fancies. With the exception of the North Channel 
and Georgian Bay waters it is probably Sudbury District's most 
heavily utilized fishery. On the basis of our creel census and 
other information collected over the past four years we estimate 
that the French River between mid-May and mid-October, in a normal 
year, supports a fishery of 400,000 angler-days (a conservative 
estimate) and produces about 1,500,000 fish of six species. The 
walleye and the smallmouth bass are the major species taken in the 
French with the northern pike being a distant third. Fluctuations 
in water levels during the spawning season and to some degree dur- 
ing the angling season appear to be of some considerable importance 
in determining the quality and quantity of the fishery. Year class 
strength of walleye and northern pike seems to be most seriously 
affected by spring water fluctuations. Twenty-four hour fluctua- 
tions of six inches in the river's level are normal and twelve 
inch changes are not uncommon. Spawning fish are frequently 
trapped during the more sudden drops and spawn (particularly pike) 
are periodically left to rot after receding waters. Many sportsmen 
seem to be creatures of habit and persist in fishing in the same 
"hole" where they had good fishing last month despite the fact the 
river has dropped three feet. Consequently their catch success 
drops. 


Hughson and Shepparc (1262) while carrying on their 
Scuba investigations record a vertical movement of walleye in the 
French River which we feel is associated with the thermal conditions 
of the river and therefore the water level. They also point out 
that, at certain times of the year, when they located a school of 
walleye and advised anglers of their presence there was little 
response of the walleye to the bait provided by the fishermen 
suggesting perhaps physiological changes in the fish with 
temperature changes. 


f 
0 ey BS rs ae 
Laren 7 a8) ey 
: Rene ¢ YL on 
wou bs t woe WAY 
_ ‘ i Waa Laat yy 
i MT Vamic ase! tare aaa 
i ty i jth 
A ee 
% : . = . tN * 
4 ry dese, ced wre yr 4 ety, Ie byty 
d2 SIGE SET IOAhs BLS O08. OD Aoi ae 
5 : « > - ? - 
r ch nm ~ # > - ~ a 
SEO oS ¥Sasy savf9 IRs sia > Dae 5. a 
} : . 
aA +9 DS pw ees oe ty hp rhe ae} ores any oy 
eet YAECSRLAGS cP ra x | Sottiens Hae fl Sh She Br wll 
» ‘ “4 : { 
+8 “= un * “a ay » * ~ a wa, > i) é 
Fyuger b ae r arme Fr Foto 5 ao va il ‘ \ pyeaacd 4 
Meike wht * ‘ 1238 Gale te Th yeh Te8 a Dy “ toed Fae § ‘ " 
{ \ } i ir, we 
i * cro te 22) 3 me 
j + ve . ‘ ‘ ‘ 
a ; gas GAs he ree Th peep | io hilt n't th nied 
ai DWVie ? ON ee Bet hel ae a MD i PM 
4 id ¥ f 
ee oe ee eee nt lat. t wate a fhe Li Dt ' 
bP at Per oe ok - od rit Mie oe The It , 
So tha evel “utc, rene “re ublee'y * ay ; rr 
et g WSS 202% aieSininn! Gian Sey 
i 
Ga ee ke Me BS Oe! SER Chee Se ae 
\ 
Zisty 5 ‘ hme ? whe : met rs 4 
s 22 = J . Dy et Chinghs in ipa : f tot oe 
eh ot ere 7 “ ak = i eign ym 4 * i 
ce Oe) Pit pet } hod ind oh a > fae dat spa 
= ‘ Tepite oe RY ae een ale ; 7) 
¥¥ b eee et wd \ Riad Be er ap 
” 1 
oe ar Ui ny Apart cae 
a hiatag 4 1 carichel aay ay 
de oa, gee - i rn, 9 + y — e i! " ' 
ga Oy 8% re ; rey ’ vi pre pip ' By lial (\ ween j f <tc an 
Ce nat ae a Btls |e . . ac vag ot | A acyl e Bd A vt ea WE Me fe Wad 
a ee | ¥ - Hal ¥ ' 
1 Sos nt f . j ‘ : Yrs fe ple i, JS F 
Pee Biante ‘ be mil a besa! We: 4 as 
£ i : pa pes aie Fa 5) wh ees 
v5 fal f f Nad hee # Way Sig yar ee 
ren es a eve ety , is 
Poa ‘ $ weeks i fh i! 
re en " ¢ ka - ca hae tad =e F is _ 
ee ee n vaideavee! AC be ie bY 
i: ¥ aor wi on + ‘ ar p my i F 
d n : re i 7 e 
iA ASE et A ” J SWE emt! rd y 7 WF 
' - a 4 
& Ty. § i ~ ; v ryry ; fier 
4 ” bs 4 
re P 5 > Z ml an ae Mh F 
* , eo yee? Rages aes ad yi 
i my Se 1 
tT. pr © fr * ‘ ' oh! Beery ph vd , very 
wth tA egal & Pb tens - Z (orate fs A i ‘ 
' ws 
OOP Gh caper’ exe i Ai ee Pe t I 
1 =. oe -_ * oon ’ * * ” ay Sw ! 
re TE i. 8 ( i. F eit 5 
8 ong iw Sot ta eh: M1 . re a 
hoe 4 vl wee E ‘ - ‘a . 
j aieg | ats : ny ob 
Se j 4 2 “  , J .} bg eg J I i pee Wewua h M4 
ae Bs mts 2 : 
ss : pe rape % ' i y 
es > =f ‘ ? 
cee FS Pyey ' , tere ; wen i 
uy 7 bas at at AY y 
oe Lie ’ y ‘ol 
ay Ty Sy eae el ee ae , 
* le . Up wlee . Let d * me 
4 r 
‘3 4 CPt Be ees ‘i 
i rdt. bie SA i ViF f Br ‘ 1 
MM » Pons + ie pe be 
) rc fang ee “yy Litre ae ‘ ( 
pus 4 , a ao ‘, ' 
SP Pas if Ait 4 r we ' A (°? ene 
‘ { E 2 aly i aa j ‘ eS al SS 
ea rye ees ‘ : q : 
“4 y i “ le ‘ ' Net geo 
4: 4 de bat + Yn 
rei Be ee | : ae s mh p for 
“ We 4 r Pps 
LS er FY be hAUE ‘ " 
. fr - wily. w r 
Re | pt ‘ wa ERED Pa 
° ro ‘ [ : 4% ' 
tro fT OLo: tnd y en 
wh tee py i eee # 
wt & PEt. ; 4 , C : iA 
a Sh i + +) my ee vr ry ot wt a r * u] bs 
~% we " iP 4 4 j ) | di } Py eS 
we CAPER ak teat | 1G! . , ata BM d Oren s. sai Mie 
CPR wry ne et irena 2 ai oh " a 
‘ ? u yy c b wl pad! ds te Eeanylg gs 
‘ ' fate 4 i a AH R 7 Daw } Ay 
ae ola i] 4 4 J 7 " ¥ 


" . 
Kg ” f ' ' ( Ae 
" 1 i iby 
i “ re} wa L thin Fee y 7 ae \ 
i . ) . Sia ook ' La i) ye © S36 re s, io 0 avi hoa te ty 


a J 1 ees ies 


it ly Poul mY, ay 


r 
= — = 


The 1962 data showed rather conclusively that a knowledge 
of the river and perhaps of the fish behaviour significantly 
increases the harvest. A difference of almost 50 fish per hundred 
rod-hours was noted between guided fishermen and fishermen who did 
not employ guides. Similarly we have found that many resident 
anglers and visiting anglers familiar with the river have exper- 
ienced a far greater degree of success than the casual visitors. 


There appears to be a difference in the selectivity of 
residents and non-residents. The latter grcup shows little 
preference between walleye and bass whereas residents take about 
two walleye for every bass. The non-resident catch per unit effort 
also exceeds the resident harvest by about 15 fish per hundred 
rod-hours. 


The three years of data suggest. there is a seasonal 
trend in the C.U.E. From the commencement of fishing in the spring 
the success increases to a peak somewhere about late July to early 
August and then declines to the close of the fall fishery. Very 
little winter fishing is carried out on the French River. During 
the three years of the census there appears to have been a decline 
in the C.U.E. and the harvest per angler. Species composition 
remained relatively stable during the first two years of the 
census but changed in 1963. The walleye portion of the creel 
dropped considerably in 1963 and perhaps contributed most to the 
reduction in the C,U.E. 


Records kept on the disposition of the fish caught 
indicate that about 40 per cent of the fish are kept to be 
eaten or taken back to the camp for shipping. This produces a 
C.U.E. of desirable fish of about 38 fish per hundred rod-hours. 
There is also a preference for the species of fish eaten or kept 
by the angler. Almost twice as many walleye were retained for 
consumption compared to bass. Relatively few pike were eaten and 
fewer were taken back to camp. 


The French River provides about 25 spawning locations, 
above Recollect Falls, for walleye and numerous sites for pike 
and bass. Natural barriers along the river's course precludes 
the probability that Georgian Bay fish serve as the basis for 
the French River fishery. The major problem with the French 
River appears to be in stabalizing the river levels and thereby 
preventing the large primary losses of spawn that have been witnessed 
in the past. An effort has been made to co-ordinate the operation 
oa the Lake Nipissing dam with the spawning seasons of the French 
River. 
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TABLE 1: RELATIVE UTILIZATION CF FISH CAUGHT 
BY ANGLING PERIODS IN THE FRENCH RIVER 19623 
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Angling Walleye Bass Pike Perch 
Period See 14 See eee eee ee 


June 1-15 
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TABLE IT: FER CENT UTILIZATION CF FRENCH RIVER FISH 1963 


ai eee 


Eaten 
Kept 


TOTAL CONSUMPTION 


« 13% 


pes ea oe: 


“ED Bort 


we oe ty ere om 


—— ee eee, 


£ 


F { 
v SP Pe G45 
5 
: ‘ 
| : : : 
Se oe remy camry venti nem iam lgeperngltvesayee.yoey Aletha bby gi 


a hao 


TABLE III; A TEMPORAI, CONSIDERATION OF ANGLING DATA = 
FRENCH RIVER 1963. 


Total 
Fish | Anglers Hours | Effort Fish/100 rod-hrs. 


Angling 
Period 


June 1-15 38 
16-30 170 

July 1-15 231 
16-31 249 

Aug. 1-15 247 
16-31 223 
Sept.1-15 192 
16-30 287 

Oct. 1-14 138 
ProtaL | 331 | 1775 


TABLE IV: COMPARATIVE ANGLING DATA FRENCH RIVER 
iol, 1362; 1963. 


Year Total cies Hours | Fish/100 Rod-Hrs. | Fish/Angler 
Fish 
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COMPARATIVE CATCH DATA FRENCH RIVER 
1961, 1962, 1963. 


52 Day Census Period 
144 Day Census Period 


127 Day Census Period 


TABLE Va: PER CENT CATCH DISTRIBUTION, FRENCH RIVER 
1961, sees 1963. 


1961 46.9% a) 2h 21.2% 
1962 47.9%, 36.47% 43.0% 
1963 42.6% 44.7% 35.8% 
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TABLE VI: A COMPARISON OF BASS AND WALLEYE ANGLING 
FRENCH RIVER, 1962, 1963, for Comparative 
Angling Periods, June 1 - Sept. 30. 


A PER CENT COMPARISON OF BASS & WALLEYE ANGLING 
FRENCH RIVER, 1962, 1963 for Comparative Angling 
Periods, June 1 - Sept. 30. 
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GROUSE HUNTING IN PARRY SOUND DISTRICT 
1963 


by 
C. A. Rettie 
Assistant Senior Conservation Officer 


Abstract 


Game bag census data collected during the 1963 grouse 
season (September 21 - December 14) shewed only 
slight improvement in hunter success over the previous 
year with a kill of 39.3 srouse per 100 hours spent 

in the field on foot. Hunters cruising the roads in 
automobiles and then stalking on foot, birds sighted 
from the car accounted-for 3.9 birds per 100 miles of 
driving or 25.9 birds per 100 hours time, which is 
less than the previous year. A total of 444 specimens 
of wings and/or tails of ruffed grouse showed the 
ratio of acult females to juveniles to be 100:392. 
Forty-nine birds were examined internally for positive 
sexing. Twenty-three male birds thus examined had 

an average central tail feather length of 6-9/16 inches 
and twenty-three female birds had an average central 
tail feather length of 5-6/16 inches. The three 
remaining internally sexed birds had tail feathers 
still in the blood quill stage and were therefore 

not included in this sample. 


General 


Conservation Officers on routine patrols and many 
individual co-operators submitted data on 294 hunting trips involv- 
ing 489 man-hours of hunting on foot and 525 man-hours (3452 miles 
driven) of road hunting, plus 444 wings and/or tails for sex and 
age determinations. 


From this information the following tables have been 
prepared for comparison with the records of previous gprouse hunts. 
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TABLE I 


GROUSE HUNTING 1963 


Hunting on Foot 


F iF Birds Flushed | Birds Shot 
Reports | Hunters 100 /100 
Total| Man-Hrs. Total | Man-Hrs. 
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TABLE III 


Hunting Success (Foot and Automobile Combined) per Hour 


See 


ra Man- | Birds Flushed 
seven. Hunters | Hours 


Birds Shot 


TABLE IV 


Seven Year Record of Hunter Success 


* Figures do not include automobile hunting. 
Those for other years do, 


mo seq Chonkdeo, atidotes 


De tay | 
i 


ae 
i a: te Nene 
i fee 


nh, Ore ge 
m : ' Ny sa 

‘eee ee ee 1 pom Pa fae at a ey mes rei at a i" 

toe aby bet fuk apart. ehuke 

ih 7 a yaaa tegen tees a yas a ay 

: 

| wall-e. Indott fae eset 

= 4 . * 
cei peepee tage ete ome eee mmm on Ball ie; Fe = eee — ms bigs 


hb if 
2 ee 0) iy Me. 2 ' : ; cr 
if a of ‘ea i we AGOT if Eee cea 
f} ED b ; 
ie gman diario 2 ee re) Zz sade ees aetna oe Sell paienAealolir hue: Semracr nosing: os 
. bas . i | 
oo: of ag @ sh eo M 
| ma Ms: : be a £ he F % e, i; ie feVF. : 1 
|! i 
i : | 1 
one Fn Ath mss - wher mens Ae mami doit eet My let nly sAthaltnarncnaey 
} ty { 
7 
¥ : | Coa vA k 
&.SE Tf ok S48) EBS 
| Co | 
fe pe pe o atone te ten <Seemt tims oe Me oY tere 
ey SOSH 30. Boeiaeg a 
on ashi Seer lmct erent: yer We ree Wee take ah ime 
perce opm armor te np ni 
ae : : 1 ay Ton ; 
Ea + | OG@L | eBBh: |) saee 
r di - c *s vim i =n 2 Sie es T 6, i 0 i oa 
i j ; ! | 
; t it | | 
| . . 4 : : } i 
; de ae j yy pF 5 a Py) i vn aw H “ 
eile oy frome bonne -4+— es ae * in - tetas: nega 
} t 
! | t By | 
r i ' ! my 
ee ae ee Oe 
Q j 
beeen ang 5 ook 4s me Ot 5 pete een ae mn" ered A ashy ine | enero atenaiicln 
Sektoudl al} domaine obulont som ob 
,Ob stAay. mate ae 
5 
’ \ \ : iL vf. 
1 9 \ , 4 
“i ba a 6), ila 
Bios f 
i , My ta) : m) ly 
i 


= $9 = 


Age and Sex of the Kill 


Table V gives the results of the examination of the 
444 specimens of wings and/or tails. The criteria described by 
Hale et al (1954) was employed and data recorded and sex determined 
as described by Rettie (1962). 


Seventy-two birds were recorded as having the central 
tail feather in the blood quill stage, of which the last bird thus 
recorded was shot on November 4. These specimens were of necessity 
sexed by tail band pattern since the feathers were still growing. 
Where this was not possible (6 specimens) as in the case of inter- 
mediate banding the specimens were unsexed, 


Of the remaining 372 specimens, 57 were classified as 
having intermediate tail bands and therefore sexed solely according 
to central tail feather length. The remaining 315 specimens were 
also sexed by central tail feather length but in this instance 
measurement could be checked with tail band features. Fifteen 
specimens or 4.8 per cent did not concur in both tail band and meas- 
urement using the criteria for sexing Wisconsin ruffed srouse as 
described by Hale et al (1954). Ten of these fifteen specimens or 
3.2 per cent of the total were judged to have male banding, but 
measured and recorded as females. 


TABLE V 


AGE AND SEX OF THE RUFFED GROUSE KILL 


pe 


Adult Males Juvenile Males Adult Females Juvenile Females 
78 £22 73 144. 
Unsexed Juveniles 20 Unaged Males 0 


Unsexed Adults 7 Unaged Females 0 


Total Specimens 444 


Males to Females 200:217 or 100:109 


e Ratio: 
Adults* to Juveniles* 158:286 or 100:181 
Adult Females to Juveniles 73:286 or 100:392 


* Includes 20 Unsexed Juveniles and 7 Unsexed Adults 
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SEVEN YEAR RECORD OF SEX AND AGE RATIOS 


_% Adults/Total 


Birds Shot Sept. 21- 
Oct. 11 (Before Leaf Fall) 


Binds Shet Oct. 12 - 


Dec, 14 (After Leaf Fall) 
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Positively Sexed Birds 


The forty-nine birds listed in table VIII were sexed 
internally by our officers in the field. The three female 
specimens ¢ill in the blood quill stage were deleted from 


figures establishing average length of retrice,. 


All positively sexed specimens this year fell within 
the limits for establishing sex by central tail feather length as 
per the Wisconsin criteria, 


TABLE VIII 


RETRICE LENGTH OF RUFFED GROUSE OF 
KNOWN SEX, 1963 


mee (Inches) 
Specimen # | 4 Tail Length | Township | Date 
10 Juvenile| Female 5-5/16 McConkey Sept. 21 
11 Juvenile} Male 6-5/16 Hardy Sept. 21 
12 Juvenile| Female 5-5/16 Hardy Sept. 21 
(Blood) 
15 Juvenile| Female 3-2/16 Laurier Sept. 21 
(Blood) 
18 Adult Male 6-13/16 Hagerman Sept. 21 
29 Adult Male 6-6/16 Monteith Sept. 23 
30 Juvenile | Male 6-7/16 Monteith Sept. 23 
44 Juvenile | Female 5-4/16 Spence Sept. 25 
(Blood) 
175 Adult Male 6-13/16 Wallbridge Oct... 12 
201 Juvenile | Female 5-5/16 Spence Oct. 14 
202 Adult Female 5-12/16 Spence Oct. 14 
230 Adult Male 7-2/16 Hardy Oct. 15 
231 Adult Fenale 5-9/16 Hardy Oct, 15 
246 Juvenile] Female 5-4/16 Nipissing Oct. 16 
255 Juvenile} Male 6-1/16 N. Himsworth | Oct. 17 
| 277 Adult Male 6-7/16 Ferguson Oct. 19 
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TABLE VIII 
Cont'd 


Specimen # 


Age 
Juvenile 
Adult 
Juvenile 
Adult 
Juvenile 
Juvenile 
Adult 
Adult 
Juvenile 
Juvenile 
Juvenile 
Adult 
Adult 
Juvenile 
Adult 
Adult 
Adult 
Juvenile 
Juvenile 
Adult 


Adult 


Male 
Fenale 
Male 
Female 
Male 
Female 
Female 
Male 
Male 
Fenale 
Male 
Male 
Male 
Female 
Fenale 
Female 
Male 
Male 
Fenale 
Fenale 


Female 


me OD = 


(Inches) 


ail Length 


6-6/16 
5-7/16 
6-2/16 
5-4./16 
6-5/16 


5-6/16 
6-11/16 
6-10/16 
5-5/16 
626/16 
7-4/16 
6-5/16 
5-10/16 
5- 9/16 
5-11/16 
6-14/16 
6-11/16 
5-8/16 
5-4./16 
5-6/16 


McDougall 
Foley 
Foley 
McDougall 
McKellar 
McDougall 
McKellar 
Christie 
McDougall 
McDougall 
McKellar 
Hagerman 
Hagernan 
McDougall 
McDougall 
Hagerman 
Foley 
Foley 
Foley 
Hagerman 


Foley 
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# Specimens 


Juvenile 
Juvenile 
Juvenile 
Juvenile 
Juvenile 
Adult 
Juvenile 
Adult 
Juvenile 
Adult 
Adult 


Adult 


Female 
Male 
Female 
Female 
Female 
Male 
Fenale 
Male 
Male 
Female 
Male 


Female 


6-6/16 
5-8/16 
5-8/16 


5-2/16 


6-10/16 


5-2/16 
6-11/16 
7 
5-7/16 
6-5/16 


5-6/16 


Hagernan 
Hagerman 
Joly 
McDougall 
McDougall 
McKellar 


Boulter 


N. Himsworth 


McDougall 
Pringle 
Hardy 


Hardy 


AVERAGE LENGTH OF RETRICE 


aa 


a 
a 


* 3 Female specimens with blood quills omitted from above 


ETE. Average Length _ 


23 Male (151-7/16 


\ 


Range in Inches 
6-1/16" - 7-4/16"' 
5-2/16" - 5-12/16' 
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TABLE X 
SUMMARY OF AVERAGE LENGTE OF RETRICE FOR POSITIVELY 
SEXED BIRDS 1960, 1962, 1963 mi. oy 
Specimens | Length | Range __ Specimens | Length | Range 
so] 11 | 6-6as | s-24/26 - safe 5: sane 


6-9/16 


6-1/16- pos | 5-6/16 | 5-2/16 - 
724/16 _ ok. Sed UG 
s-14/16 - | eae eee 
7-4/16 of | b=6/16. 


* It is interesting to note that only one bird (Specimen #320 of 
1962) exceeded the limits as per the Wisconsin criteria, This 

bird having all the characteristics of a male and measuring 6-6/16" 
tail feather length, was sexed internally as a female. 


5- 5-8/16 

6-5/16 | 6- cof) 5-8/16 | 4-14/16 - 
ae 6-6/16 

-14/16 - 


6-7/16 


Spruce Grouse 


Wings and tails from four adult male spruce srouse were 
submitted by hunters in 1963. These were taken in Chisholm (1), 
Laurier (1) and Ballantyne (2) Townships. 
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THE DEER SITUATION ALONG THE NORTH SHORE OF LAKE HURON 


AND GEORGIAN BAY* 


by 
D. Gillespie 


District Biologist, Sudbury Forest District 


Abstract 


This paper traces the changes that have occurred in 
the forests of the North Shore of Lake Huron and 
Georgian Bay and their effect on the deer population. 
In order to reconstruct the picture of deer numbers, 
the early history of logging and pulpwood operations 
in the Central Region is discussed. Evidence points 
to a movement of deer from Michigan into the Sault 
Ste, Marie region in the 1880's. Following extensive 
cutting operations deer became plentiful in the cut 
over areas by about 1910, and reached a peak in the 


1930's. 


The decline started in the 1950's. 


Along the North Shore of Lake Huron and Georgian Bay lies 
a thin strip of land that today is called "the deer slums of 
Ontario."’ This land has not always supported a deer herd nor has 
it always been marginal for the production of deer, 


Deer were very plentiful along the North Shore during 
the days of the depression and during the war years of the 1940's 
but they were also absent from this area during the early period of 
settlement in the late 1800's. Today, in the 1960's, we are faced 
with a scarcity of deer in Sault Ste. Marie, Sudbury and North Bay 
and to provide the reasons for this, it is necessary to construct 
a history of the changes that have taken place in the forests and 
their related wildlife populations. It is necessary to consider 
not only the deer populations but the environment in which they 
lived in the past, live in the present and will live in the future 
if the problem is to be fully understood. It is therefore, not a 
problem of a single species but a problem of a community and its 


environment. 


If one member fails to do its job, others suffer, and 


a new member may move in. Here, in the Sault Ste. Marie - Sudbury - 
North Bay area the forest is failing to provide adequate food and 
cover for our deer herds and the deer are suffering. 


*A paper (abridged) presented at the 1962 Algonquin Zone 2, Ontario 
Federation of Anglers and Hunters Massey Conservation Workshop. 
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Today it appears that man is a dominating factor in much 
of this area. Many of the older residents of the North Shore can 
look back upon many of the changes brought about by man. Settle- 
ment has increased, farms have been cut out of the bush, lumber 
industries have moved in (and because of the subsequent changes 
in the forest some have ceased tooerate), mines have been located 
and smelters constructed, new industries have appeared, the human 
population has multiplied and indirectly, because of man, the deer 
herd has diminished in size. 


While the decline of the deer herd is fairly well 
documented by newspaper accounts and the records of this Department, 
the early history is scattered and scanty. Old geological and land 
survey records have been searched, the archives of the Jesuit 
seminaries examined and early settlers still living in the area 
questioned for information that may lead to a detailed picture of 
the area's former forest anc wildlife complex. One of the best 
sources of forest information was given to us by a former District 
Forester, Mr. Tom Thorpe. Prior to his retirement, Mr. Thorpe 
compiled a review of the logging and pulpwood operations in the 
Sudbury District during the years 1901-1950, (1). During a recent 
visit to the Sudbury District Office he supplied additional 
material on the moose, deer and caribou herds of an area including 
Sudbury, Chapleau and Gogama Forest M.istricts. This, with the 
knowledge gathered from the previously mentioned sources, forms 
the basis of this report. 


Before beginning the history of the deer in the Central 
Region, a consideration should be made of the early conditions 
found and the resultant changes brought about by early settlement 
in the lake states of the U. S.A. to provide a basis for our 
theory of how deer entered the region. Most of the lake states and 
the states bordering Canada ‘to the southeast have prepared fairly 
detailed records of their early settlement, early wildlife popu- 
lations and the changes that have taken place in both of then. 
We have drawn on only two of them for this report - Wisconsin and 
Maine, but the picture presented by the rest of the states comple- 
ments the facts the two provide. 


Dahlberg and Guettinger (2), while dealing with the 
Wisconsin deer herd indicate that the original distribution and 
density of the white-tailed deer was undoubtedly related directly 
to Wisconsin's original habitat, The extensive virgin forest of 
northern Wisconsin was composed, for the most part, of big timber, 
The forest floor under these tall trees was relatively bare of 
vegetation because the heavy canopy of leaves prevented much sun- 
light from reaching the ground. Thus they assumed that the northern 
Saas of the white-tailed deer was considerably smaller than it is 
today. 
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Early historical records suggest their assumption to 
be correct. Lapham (3), in his book "Wisconsin", reports that 
Indians in the northern portion of the state lived almost exclusively 
on fish due to a lack of game animals and the absence of agriculture, 
Shiras (4), in a consideration of wildlife in the Lake Superior 
region, reported that in 1870 only a few deer were found along the 
south shore of Lake Superior. This information immediately suggests 
the question “Where did the deer that now inhabit northern Wisconsin 
come from and why did they move in?" Rodolf (5), in his review of 
the early pioneer days in this region, suggests the answer when he 
examines the conditions found in the southern portion of the state 
which borders on a prairie-type habitat. In the south he reports the 
country was full of game and deer were numerous. With the beginning 
of settlement, logging and subsequently fires in the northern portion 
of the state, the deer of the south pushed north to the shore of Lake 
Superior and Lake Michigan. 


A similar record of range expansion is available from 
the state of Maine. Banasiak (6) reports that while deer were 
commonly found along the coast and up the major river valleys, 
they were virtually absent froin the interior. He cites the lack of 
necessary food under the mature forest canopy and the restrictive 
snow depths of the interior as the factors limiting any invasion 
by the coastal deer. Banasiak goes on to point out that with the 
new lumbering activities and land clearing by settlers new shrub 
growth resulted. Burning was a practice commonly used by the 
settlers. They would burn a patch and plant it the following year 
with crops. Seldom did they plant the same patch on two consecutive 
years, but let the patches grow into brush. This pattern resulted 
in nearly ideal combinations of food and cover for the white-tailed 
deer. The expected expansion of Maine's deer range and an increase 
in the herd size followed. 


The changes in habitat recorded for Wisconsin and Maine 
represent the pattern that followed the early settlers west and north 
from the New England states. In different areas different food and 
cover species were involved but the ultimate result was the same - 
areas that had no deer before settlement now support Large populations 
and areas that supported some deer range saw the range expand. 


Peterson (7), in his consideration of the changes in the 
mammalian fauna of Ontario, mapped the northward expansion of the 
white-tailed deer in Ontario, iihat we now consider to be the 
northern limit of deer range is far south of their northern penetration 
The Chapleau District, for example, still supports a few deer and 
Swastika District, which is more than 100 miles north of North Bay, 
still provides a huntable deer herd. This latter case is undoubtedly 
due to the farming settlement of this area and its unique habitat. 
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It was previously noted that many interesting facts on 
the early history of the regions’ forests have been obtained from 
former District Forester, Tom Thorpe. Mr. Thorpe, in his records of 
early lumbering provided us with a remarkable picture of how the for- 
est of the Central Region has changed since 1900. It is from his 
paper that most of the following information was abstracted. 


The size of the industry might be measured by the manpower 
present in the bush during the early years. In the Massey area, 
for example, 2000 loggers were on the payroll, a similar number were 
working out of t/ebbwood which is 10 miles east of Massey and 1200 
men were employed during the period 1901-1915 in the forests about 
the village which is now called Nairn Centre. 200 men were employed 
seven months of the year 15 hours a day from break-up to freeze-up 
just sorting logs at the Spanish boom. Twelve large saw nills 
operated within a radius of 50 miles of the mouth of the Spanish 
River. Many of the mills ran night and day for several seasons. 
Rafts of logs containing up to three million feet of timber were 
towed from the mouth of the Spanish River to Sarnia. These 
operations were taking place just after the turn of the century and 
continued at full pace well intc the 1920's. 


During one season, one company took 20 million feet of 
white and red pine sawlogs off Capreol Township alone. Sinilarly, 
one township near Nairn Centre produced for one company 293 million 
feet of white and red pine sawlogs between 1910-1924. In the Lake 
Penage area, a company removec 114 nillion feet of white and red 
pine from three townships. To make this figure more impressive it 
should te appreciated that one o2 the three townships is 50 per cent 
water and the other two show a liberal coverage of lakes. One 
hundred and sixty-two million feet of white and red pine, nine nil- 
lion feet of jack pine, 2-3/4 million feet of spruce and 100,000 
feet of tamarack were removed by one company from a portion of 
what has been termed the French River deer range. 


Considering for a moment pulpwood operations, one of the 
area's earliest operators removed one million cords of spruce 
pulpwood, 20,000 cords of balsam fir, more than a million jack pine 
railway ties and 40,000 car stakes between the years 1901 and 1928. 


In summary, it has been calculated that between 1901 and 
1930, two billion, 520 million feet of sawlog timber were taken 
from the Sudbury District alone, without taking into consideration 
pulpwood operations, railway ties, and cedar poles. 


To bring us up-to-date it might be well to consider the 
woods operation in the Sudbury District today and compare it to the 
past. About 15,000,000 board feet of sawlogs were cut last year 
compared to the thirty year average (1901-1930) of 84,000,000 board 
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feet per year. Last year about 54,000 cords of pulpwood were har- 
vested in the Sudbury District compared to the 28 year average of 
one operator of about 35,000 cords per year. The estimated number 

of men employed in the bush last year for all of the Sudbury District 
was about 700 men compared to the 2,000 loggers who were employed in 
the Massey area alone just after the turn of the century. 


It should be noted that it is not our intent to leave the 
impression that Sudbury District was the centre of all timber 
operations, but the practice of large scale tree removal was typical 
across the North Shore of Lake Huron from Sault Ste. Marie and 
inland to North Bay. These operations followed previous cuttings 
to the south in Parry Sound and Pembroke Districts. 


The picture presented by these statistics, we hope, will 
give some idea of the differences that you or I or the deer might 
have encountered had we been present in the Central Region 50 to 75 
years ago. With this picture in mind, we will consider the deer 
family and its story of establishment in the Central Region. It is 
recognized by most people that the woodland caribou is a resident 
of the mature forest where lichen growth predominates. The early 
settlers on Manitoulin Island (around 1875) report a mature forest 
with caribou present, but no deer. Caribou were also reported along 
the North Shore but they slowly retreated with the advancement of 
lumbering operations. The last caribou shot on Manitoulin Island 
was taken in the winter of 1903. A few bands of caribou were reported 
by the Sault Ste. Marie game overseer near Oba in 1914. Similar 
reports from Chapleau and Gogama were made about this time, as the 
caribou were generally retreating northward. 


Moose were present on Manitoulin Island during early 
settlement but were never numerous. The moose herd gradually dimi- 
nished in numbers, until today, we rarely hear of reports of moose 
and never see them on the Island. After the turn of the century 
moose were generally considered plentiful along the North Shore 
from Sault Ste. Marie to North Bay. There are indications that 
the moose population of this area increased through the early part 
of the century until the 30's when a decrease was noted. In 1938 
the season for hunting moose was closed and since that time there 
appears to have been a decided increase in their numbers and today 
we have liberalized our seasons considerably, based on this increase. 


Deer were not present on Manitoulin Island and along the 
North Shore of Lake Huron and Georgian Bay according to the Jesuit 
records (1850-1875). To determine when and how they arrived in 
this region, we can look to our nearest neighbouring lake state, Mich- 
igan. Bartlett (8) describes deer as being scarce in the Upper 
Peninsula of Michigan previous to 1850. However, after logging 
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operations, which were under way in the 50's the deer moved north 

and were recorced as plentiful by 1870. It was probably at about 
this time that the white-tailec deer moved farther north into Sault 
Ste. Marie anc across Drummond Island to Cockburn Island and finally 
on to Manitoulin Island in 1250. The first record of deer we have 
for the Sault area is 1887 anc deer tracks were first seen on 
Manitoulin Islanc. Unfortunately our knowledge of the area south and 
east of North Bay is limited and our assumption that the deer of this 
area originated from the south central area of Ontario (Parry Sound, 
Lindsay, Pembroke) is purely speculation. Our first note of deer 

in the ee region is from the Provincial Land Surveyor's records 
which suggest deer were present as early as 1890. 


The build up of deer on Manitoulin Island and along the 
North Shore, as reported by the gane overseers for the Central 
Region, suggest that at first the increase was slow anc spotty 
gaining momentum about 1910 anc reaching its peak in the 30's. 
This level was held for about ten years and in the 50's a decline 
started, slow at first, but with the severe winters of 1958-1959 and 
1959-1960 the descent became speculative. 


Evidence that the build up of deer was a direct result of 
lumbering operations and subsequent fires was pointed out to us by 
Mr. Thorpe while discussing the logging of the Nairn Centre area. 
The removal of red and white pine, spruce and tamarack in this 
area was carried out first north of the Canadian Pacific Railway. 

By .1901 deer were plentiful in the cut over area and were hunted by 
loggers. South of the railroad deer were virtually absent and the 
mature forest was yet to be cut. It wasn't until the 1920's that 
this area was cut and by 1940 the picture had reversed itself. 
South of the railroad deer were plentiful and to the north scarce. 

It is hoped that this report on the early history of the 
Central Region's deer herd and its changing environment will impress 
upon you that the conditions with which we are dealing today are 
not similar to those of the past nor will those of the future be the 
same. If we can modify our thinking about wildlife and accept 
the fact that we are living with a wildlife population which has 
been modified by man's actions and will continue to be affected 
by man-made changes then we will have made a start at conservation. 
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Abstract 


This paper is intended to give an introduction into 
the subject of wildlife habitat improvement. Infor- 
mation is given on establishing conifer and hardwood 
plantations and the planting of upland areas for crops, 
pasture, snrub rows anc mast. Submergent and emergent 
aquatics are discussed anc a reference list of plants 
is provided, cross incexec for the wildlife species 
which would most likely benefit from the planting. 
Other subjects mentioned are den and nesting boxes, 
ditching, impounding and clearing. An extensive 
bibliography offers suggestions for further reading 

on this subject. 


Introduction 


The suggestions contained herein for improvement practices 
for wildlife are not intendec to offer a complete or full treatment 
of wildlife management practices. They are rather intended to 
provide a convenient starting point for work of this nature. The 
information has been secured mainly from the appended list of 
references, from which more complete information can be obtained. 
Most of the appended references themselves have bibliographies for 
still additional information. 


The information has been arranged in the following order. 


(1) Establishing conifer plantations 
(2) Establishing hardwood plantations 
(3) Cultivated crop areas 

(4) Pasture crop areas 

(5) Shrub row plantings 

(6) Mast plantings 

(7) Submergent aquatics 

(8) Emergent aquatics 

(9) Den and nesting boxes and platforms 
(10) Ditching 
(11) Impounding 
(12) Cutting, pruning and clearing. 
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For those improvements requiring planting a reference 
list of plants is provided, cross indexed for the wildlife species 
which would experience benefit from the planting of particular 
plant species. In the tables, F indicates value for food, and C 
value for cover. Double notation indicates food or cover of parti- 
cular benefit. Provided as well is a list of scientific and common 
names of the plant species listed, along with some broac site 
preferences for each species and individual considerations such as 
danger to livestock or agricultural crops. 


Wildlife species considered are: 


- cottontail rabbits 
- snowshoe hare 

- European hare 

- cring-necked pheasant 
- ruffed grouse 

- Hungarian partridge 
- bobwhite quail 

- white-tailec deer 

- squirrels 

- beaver 

= nuskrat 

- woodcock 

- waterfowl 


The lumping of waterfowl may cause some consternation, 
since many species with somewhat variable environmental preferences 
are included. This same problem occurs to a large degree even when 
only one species is considered, as most animals have seasonally 
and even daily environmental preference changes, e.g. breeding vs. 
nesting, vs. feeding, vs. loating cover, and summer vs. winter 
requirements. To help overcome this obvious difficulty with a 
plan of this type, variety both within and among individual improve- 
ments cannot be over stressed. 


Prior to the implementation of these proposals, considera- 
tion should be given to what species of wildlife are to be managed 
on the area. Following this, a detailed map of the area showing 
topography, existing morphometrical features, (streams, ponds, 
roadways, fence rows, coniferous and deciduous cover etcetera), and 
distribution of sites (drainage, land form, soil types), and the 
areas of each should be prepared. The wildlife improvenents, their 
location, type, and area, can then be shown on the map, and an 
accompanying list of plant species, considering wildlife species 
and site, can be prepared. Before this plan is implemented, the 
Map indicating the proposed improvements should be examined by 
wildlife personnel. 
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Finally, this material should be prepared in loose leaf 
form to facilitate the numerous additions of information which 
can be expected as experience accumulates. Some measure of 
actual success in the form of a greater production or harvest of 
wildlife is desirable, if the program is to be justified. Also 
if the program is to be developed on a realistic scale, nursery 
sources of wildlife plants and funds for the installation and 
maintenance of improvements will be required as well as funds for 
extension services. 


General 


(1) Provide variety. Cover and food requirements vary seasonally 
with wildlife species. Those requirements which are present in 
the least quantity and quality will limit the production of 
wildlife even though other requirements may be excessively present. 
Interspersion of varieties of habitat types helps to insure 
efficient use by wildlife. 


(2) Avoid maturity of vegetation. The wildlife species considered 
here reach greater densities in what are usually considered to be 
early successional stages, with due consideration to variety. 


(3) Wildlife improvements numbered III, IV, and V are of greatest 
importance and should be included in all wildlife planning. 
Improvements numbered I and II would be expected in all cases, 

since timber production is likely to be involved. Improvements 
numbered X and XI are desirable, but are not likely to be possible 

in all cases. Improvements listed under number XII are likely to be 
required on all established forested areas. 


I Establishing Conifer Plantations 


(wildlife species - tree species cross references given under shrub 
row planting chart.) 


Applicable to old field areas or areas devoid of cover. 


(1) Limit conifer stands to 10 acres or less. 

(2) Space trees 10 x 10 feet. 

(3) Stands to be rectangularly shaped, or some other shape to create 
a maximum amount of "edge". 
(4) Lay out the whole plantation in a checkerboard design, using 
rectangular spaces. Alternate spaces to be used for wildlife and 
timber production. 

(5) Do not plant sloughs, marshes, stream banks, orchards, areas of 
dense brush, or fence rows to conifers. Leave individual apples, 
hawthorns, cherries, and similar hardwoods as they may occur on the 
area to be planted. 

(6) Mix conifer species and ages within the stands and over the 
whole plantation, 

(7) Plant one or two rows of spruce around pine stands. 
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II Establishing Hardwood Plantations 


(wildlife species-tree species cross references given under shrub 
row planting chart). 


Applicable to old field areas, or areas devoid of 
cover. 


(1) Limit hardwood stands to 10 acres or less. 

(2) Stands to be rectangularly shaped, or some other shape to 
create a maxinum amount of edse. 

(3) Lay out whole plantation in a checkerboard design, using 
rectangular spaces. Alternate spaces to be used for wildlife and 
timber production. 

(4) Do not plant sloughs, marshes, stream banks, orchards, conifer 
copses, or fence rows to hardwoods. Leave individual conifers as 
they may occur on the area to be planted. 

(5S) Mix hardwood species and ages within the stands, and over the 
mole plantation. 

(6) Plant one or two rows of spruce around hardwood stands. 


ITI Cultivated Crop Areas 


Applicable to rectangular spaces Left in conifer and 
hardwood plantations, areas in plantations where trees failed 
to survive, fireguards, roadways, in vicinity of ponds or areas 
created especially for this purpose by bulldozing, cutting. 


(1) Have soil tested to determine what fertility treatments will 
be recuired. 
(2) Cultivated crop areas to be between one and five acres in size. 
(3) Areas to be rectangular or some other shape to create maximun 
amount of edge, 
(4) Individual crop areas can be sown to a single crop or mixed 
crops. 
(5) Seni harvest crops, i.e. cutting and raking, stooking, 
etcetera, 
(6) Will require annual re-seeding. 
(7) Corn, seed at 3.0-3.5 bushels per acre. 
barley 3.0-4.0 
winter wheat 2D 
spring wheat 2.2- 
nillet 2.0 
buckwheat 5 


dusts oz ela erey crows; 2 saonotetoy: egors ankooge 


Wy 


| te: ag ip OF oct bias . 
03 SoBe tedFo-amog Be bagnale qiuslagnss 90% A 

—— Se! Rey Srnec 

eotev .gateeb bagodtedasds: Ga wotsescaly, 

bre stfthi iw cok boeuced of egcnan, sae aatt ‘ 


tSitaoo  .ehxadore:-.evnad oxte 48 ofteste! .e#lguol 
Bs ‘SCS TS owe orb sihe iad PLS hate ihe an oats ot 8 

betmety od Ot: ote pony 
,chrate edy miei, oc ao. bens anes: < 


SHS” JSVe. 2h 


sbnatecbooubied Simuote DomgE 0 awor b, 
i Mi oes)” he 
289% A 
BOS 267 ites. ah- Stel eposge. 2 
belzext Boo tt: aeone: saaktasas ery ago i @ 


25925 TO gOnod. TO Veo ia aqewhsa x ebt8 
.gahstvo: . hitsobi Lat aed oats you pay: “308. 


i 
- - fh = 5 : , | ho - 
(iv. -etmecudaots ydiftsys? osaw Sheep od: doves 


ae ae anger Pus err ee 1) ; 4% 
VWSLEG° UF AtSs’ OVE ONG. SHO toowies ooo RAOTR. qos 
MLAS SISA Ot s ge. es corset oe ADR AD solugnaa Mts 


ca 


MAE (O39 SARSCS: BOR ° Mie Na TRS 28079) his 


4OS8 TAS OTH, RALRINO sd aor 


. 


seve E-O.8 cae 
aly £ 


A 


a 
fe a Ly | 
, , Rig 0 us . e 
Ciehme Be 


mes lf | 
gt ie at, ie ‘ey 


IV Pasture Crop Areas 


Applicable to rectangular spaces left in conifer and 
hardwood plantations, areas in plantations where trees failed to 
survive, fireguards, roadways, in the vicinity of ponds, or in 
areas created especially for this purpose by bulldozing, cutting. 


(1) Have soil tested to determine what fertility treatments will be 
required. 

(2) Pasture crop areas to be between one and five acres in size. 
(3) Areas to be rectangular or some other shape to create a 
maximum amount of edge. 

(4) Individual areas to be sown to mixed crops. 

(5) Except for areas intended for use by nesting waterfowl, pasture 
crops should be mowed at least once or twice per year, preferably 
late in the summer. Light grazing could be used to replace mowing. 
Leave at least 25' around duck nests unmowed. 

(6) pasture crop areas may require re-seeding on about a five year 
basis, depending upon pasture species selected. 


V Shrub Row Plantings 


Applicable to borders of cultivated and pasture crop 
areas, surrounding conifer and hardwood plantations, roadsides, 
fireguards, stream banks, pond borders. 


(1) Select shrub species which have nost chance of survival 

on the particular site, with consideration of the wildlife 
species expected to benefit. 

(2) Vary the distribution of shrub species within the planting. 
Coniferous species should be interspersed in the shrub row 
planting in locations where coniferous cover is lacking, or place the 
conifers to form the centre of the row. 

(3) Initial plantings should be dense enough to supply EELS) 
short term benefits. 

(4) Once established, some additional planting may be required. 
Spraying with herbicides at breast height can increase suckering 
of species such as mountain maple. Selective cutting to increase 
suckering or to remove mature stems would likely be required in 
well established shrub row plantings. 


VI Mast Plantings 


O£ limited value for wildlife. except for the production 
of deer, squirrels, and some upland game birds such as grouse or 
turkeys, with squirrels perhaps the major species. Perhaps mast 
plantings would be of greater benefit if used to increase the 
variety in shrub row plantings. 
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The minimum numbers of mast trees required to keep one 
gray squirrel 34 weeks in an average mast year are given in the 
following table (ref. Uhlig, H.G., 1956). 


D.B.H. Chestnut White Red Black Scarlet 
oak oak oak oak oak 
10 73 94 165 60 26 
12 22 47 30 39 17 
14 13 24 11 29 12 
16 11 15 i 24 3} 
18 8 10 5 19 5 
22 4 6 Ls. 14 4. 
26 6 3 5 i 4, 
30 6 5 7 9 é 


VII Submergent Aquatics 


Applicable to ponds, ditches, marshes, Although submergent 
aquatics will likely quickly become established in new ponds, 
introductions of the species listed will insure representation of 
some species of benefit to wildlife. Plants should be selected 
from similar aquatic environments, including climate, water 
fluctuation, depth, current, turbidity, chemical composition, 
bottom characteristics, and soil type. 


VIII Emergent aquatics 


Applicable to pond borders, ditch banks, marshes and 
bogs. As in the case of subnergent aquatics, some introductions 
will insure some representation of desirable species and variety. 
Also plants should be selected from similar aquatic environments. 
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IX Den and nesting boxes and platforms 


Applicable to situations where these types of cover are 
lacking and difficult to supply. 


(1) Squirrel nesting boxes. 


----—Opening - 2" eave over opening 


width 8"'= hinged bottom for 


Le’ seasonal servicing. 


SIDE VIEW 


-erect on trees at least 10" DBH 
-20-30' from ground 

-opening adjacent to tree 
-require cleaning every 2-3 years 


(2) Wood duck nesting boxes. 


Applicable to trees or stubs with bases. in water, or 
prominent trees on shorelines of ponds and small marshes. 


ENTRANCE HOLE 


botton hinged for 

seasonal servicing; place 
five one quarter inch holes 
in bottom for drainage of 
nest materials. 

over the 4"' square (or 
“diene entrance hole, 
place a piece of sheet 
metal. Cut an oval 


(5"" x 4") opening in the 
metal. 


SIDE VIEW FRONT VIEW 
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- place nesting boxes about 4' above water. 

- place conical raccoon guard (metal construction) 
between box and water, 

- boxes should face water. 

- renove all branches and shrubbery from approach 
to the box, 

- place box in conspicuous location. 

- place 2" of shavings in box for nesting material. 


(3) Aerial goose nesting platforns. 


- platforns 30" long, 26" wide, and 6" deep, 
resembling a planter in construction. 

=- place soil and duff in platforn. 

- erect platforms at heights between 20-50' on 
shorelines, or on islands. 

- select secluded sites, not likely to be subject 
to human interference. 

- replenish soil and duff annually. 


(4) Cottontail Brush Piles 


- construct brush piles 12-15' in diameter, and 5' 
in height. 

- locate brush piles near shrubby growth, pasture, 
creeks, ponds, fence rows. 

- if available, brush piles can be constructed over 
logs, bricks, stone foundations, culvert pipes, 
sinilar waste naterials. 

- allow uncontrolled growth of herbage around brush 
piles. 


X Ditching 


Applicable to poorly drained Lowlands, sedge meadows, 
bogs, sluggish streams, Aithough primarily of importance for 
muskrats, most wildlife species will benefit. 


- lay out ditch in following design. 


eeu \ 


- no more than 300feet of ditch in a straight line. 

- spoil banks not more than 40 feet long, and 
staggered on opposite sides of the ditch. 

- ditch 5' in depth, and 13-15 feet long. 

- space ditches 50 to 100 feet apart. 

- plant banks to grass, sweet clover, shrub row 
plantings, and emergent aquatics. 
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XI_Impoundings or Digging Ponds 


Applicability dependent on site; i.e. water supply, in- 
pervious soils, ease of dam construction, and other engineering 
considerations. 


(1) Ponds for fish must have mininun size requirements as follows: 


area, not less than one acre, larger for warm water 
ponds. 

depth, not less than 15 feet maximum depth, 

pond must be completely drainable. 


(2) Wildlife 


Ponds 


area; preferably over one acre, although some 
wildlife benefit is likely to result from smaller 
ponds, 

depth: not critical; should have perhaps 4' depth 
at spillway. 

water control structure is desirable for aquatic 
vegetation control. 

in large impoundments, numerous islands (either 
constructed or natural,) increase benefit to 
waterfowl. 

concrete box spillway with fitted splashboards is 
usually the most satisfactory discharge and water 
control structure. Metal pipe through earth filled 
dyke to handle run off. Emergency grassec spillway 
should be provided around the pond. 

sides of impoundment should be gently sloped for 
energent aquatic establishment. 


XII Cutting, Pruning, Clearing 


Applicable to the establishment of areas for 
cultivated or pasture crops within existing timbered sites. 
Pruning of shrubbery to promote sucker growth or rejuvenate 


shrubbery. 


Shrub row species which are approaching maturity 

can be pruned or sprayed at breast height to promote 
greater ground level growth. 

Pruning of conifers along edges should be avoided, 
Cleared areas for cultivated and pasture crops 
should be undertaken along the lines mentioned under 
items I and II. 

Release cuttings may assist in opening dense 
canopies which are supressing or shading out 
desirable vines, shrubs, and grasses. 
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- Cuttings can be made part way through stems of 
poplars, hawthorns, conifers, leaving the bark 
intact on one side, The trees are then bent over, 
so that the tops rest on the ground. Excellent 
wildlife cover results. 


CULTIVATED CROP CHART 


Plant Species 
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Corn 

Zea mays FFC ‘FFC FFC| FFC FFC 

Buckwheat 

Fagopyrum sagittatun FC FC FC i 

Buckwheat a 

F. tataricun FC FC FC FF 
er Seale ama 


Sorghun 
Sorgum vulgare FC 


Sorghum 
S. halepense 


Barley a 

Hordeum vulgare 
Wheat i 

Triticum aestivim F F F F FF F x/ FF 
Rye 

Secale cereale F F F F 

Millet 

Panicum niliaceun F F F 
Oats ; 

Avena sativa FC F F F F | 
Flax 
Linun usitatissinun 

Sunflower | 

Helianthus spp. 


1/ Fall wheat 
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PASTURE CROP CHART 
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entucky bluegrass _ 
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—— : 
Timothy 
Phleun pratense FC C 
Witch grass ~*'| ceo ae 
Panicum spp. _—s=_—si«{c Goi¢ |e {ic FC | FC 
C 


Orchard grass am 
Dactylis glomerata _ {Cc | C 
Brome 

Bromus inermis 


Red top 
Agrostis alba ; 
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Pp 


Reed canary grass 
Phalaris arundinacea | FC 


Red clover © 
Trifolium pratense © FF FF 


White ee 
qT. repen eel ae 
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i. hybridun er [rr FF F 


Rabbit foot clover 
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